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DearSIr:.-- 

H 1, Dr. Alfred Marchal, declaim as follows: 

2, I am -aft: inventor ofU.S, patent application no. 10/542,914 (hereinafter the '914 
applioaiion) filed July 20, 2005. The '9 14 application is a national stage application 
of international application no. PCT/BE/04/001 1 filed January 20, 2004. 

3. I have a Ph.D. ffom Brussels University in pharmacology and organic chemistry, t 
have: conducted research in the areas of synthetic organic chemistry, organic fluorine 
chemistry, phytopharmacy, cardiovascular molecules, anti-malaria drugs^ and racem: 
resolution techniques. I have extensive research experience in synthetic organic 
chemistry with a locus on development of original pharmaceutical molecules. I am 
cuirently Hie Chief Executive Officer of Auriga Jtiternational; a pharmaceutical 
company specializing in research and development of dermatology products. 
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4. Between 1964 and ISfHtfrle^iwi^vtm cutaneous advere© effects of viMtnii 
K I were described in (he European and North American literature, with 94 eases in 
the Japanese literature. See Exhibit I at section 3.3,1 1, "Type IV hypersensitivity to 
vitamin K" and Exit ibitl at page 7 % section entitled "Reactions locales", The 
cutaneous adverse m^mmf¥.PmiMsp\it into two groups; reactions of eessenia 
type and reactions of sol erodernm type- See Exhibit 2. at page 77, section ©nitl#d 
"Reactions locales'*. 

5. Between December 2003 and , : Jime 2004, five cutaneous advene side effects of 
allergio nature resulting ftora the use of flii-ee cosmetic products containing vitamin 
Kl were reported to the French drug security administration Agenee teneaise do 
RiJeuri^-sanliaire <tes;^i^^4e^t^Ch^inafter "Alsaaps"). to response, 
Comraereiaiization of mese products was stopped by Afssaps on November 12, 2004. 
See Exhibit 3 at page 1 ■} On March .8, 2006, Afssaps prohibited me manufacturing,, 
conuTiercialization, sale^ and use of cosmetic products containing vitamin Kl in 
France. See Exhibit 3 at page 1 . In response to the reports of cutaneous; adverse 
effects of vitamin Ki, theBuropeau :£30»«»ission Scientific Committee on Gotj&umet 
Products concluded that the use of vitamin Kl in cosmetic products is not safe. See 
Exhibit 1 at section 4, 

6. The cutaneous adverse side ettets wfere not limited to vitanm 

application of the synthetic analogue Vitamin, K3 had previously been investigated 
and abandoned as application of vilam in K3 1 % in an ointment base to the skin 
produced an irritant contact dermatitis. See Exhibit 5 at page 96, first column. 

7. In view of the knowledge within the field in at the time of filing of the PCT 
application (January 20,2004) regarding cutaneous adverse side efiecta associated 
wlth-.thd^dministmtioii cfvitamlnKJ-bsofb topically and parwtewHy,! wowW not' 
have considered vitamin K I or a yttmhtK 1 analogue suitable tor use in a 



1 Exhibits is an English translation of the decision iksm Afssaps dated March 8, 2006 (Exhibit*) 
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composition, such as a ereme, gel lotion, or liquid, for tasatinga dermatologies! 
lesion. 

8. As discussed above, at the time of filing of the PCT application (January 20, 2004) it 
wasknown mat the use of vitaminKl lit cosmetic pwdwcte was not saffe as It may 
cause cutaneous allergy. Vitamin Kl was also known to be unstable in a cosmetic 
product when exposed to UV light. See fee ^14 applteatlon,: fer example, at 
paragraph [0003], I therefore conducted a study in 2003 to determine the phototoxic 
potential of vitamin Kl Q^vUminm:m^ytm.mpmmemm'ni6 (Exhibit 6). 

9y A; phototoxicity assay was carried out using SKIMI^HIC™ human reconstituted 
epidermis 0*Bps). A llil ly .diH^renfim^i 9j^fliejii^.^»yi^^ fh^.-^mres ofltumah: 
epidermis was obtained by ot^ 

medium on inert: mioroporous polycarbonate filters at the ahv,Ilquid interfile* See 
Exhibit 1 at page 4, first paragraph. Vitamin El and vitamin Kl oxide were tested 
undiluted (i.e. 100%) and diluted to 10% and 1% (v/v) in paraffin oil. Following an 
hiMal aeclim^^ overnight 
(approximately 18 hours) in duplicate with 10 microlifew of vitamin Kl or vitamin 
Kl oxide directly applied to the eulteresut&ee on the dty stratum eomeum of 
epidermis. See Exhibit 6 at page 4, section ,3,1, The toxic effect; of vitamin K and 
vitamin Kl oxide was assessed using the MTT assay. Results under non-U V 
conditions are summarized in Table 1 . 



Table 1 



VitaminKl 


Concentration 
l%(v/v)1 


Viability \ 
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Vitamin Kl oxide 


Concentration 


Viability 



3 
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100 







As shew in Table I, no significant cytotoxic!^ was observed in REps exposed to 
vitamin Kl or vitamin Kl oxide at the tested eeiieentmtions, 

10 , Undiluted (100% v/v) vitamin Kl or vitamin K l oxide was appl ied to RBps and 
ioowbated 24 hours prior to UVa irradiation. The results under UV and non-UV 
conditions are summarized in Table 2. 



TabJe2 



Vitamin Kl 


Viability 
(%) 


Cytotoxicity 
(%) 


Concentration 

r%(v/v)i 


UV A 
irradiation 
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6 Manx" \ 










Vitamin Kl oxide 


Viability 
(%) 


Cytotoxicity 
(%) 


Concentration ' 


UV A 
irradiation 


100 
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0 




97 
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6 J/om 2 


100 
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.100 
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100 


6 j/om^ 



If. As#own in Table 2 4 the viability of Rips treated Willi vitajiiiii. Kl in: UV A irradiation 
eonditions as compared to non»UV conditions was matfediy deorease:dr ; TOese results 
indicated that vitamin Kl is phototoxie. In contrast; the viability of REps treated with 
Vitamin Kl oxide in UV A irradiation conditions was comparable to that in boj^UV 
. . conditions. 
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12. If vitamin Kl oxide wera an analogue of vitamin K, It would be ©xpeeted that vitamin 
Kl oxide would have activity in the phototoxicity assay simitar to vitamin K l . The 
results in Table 2 show that vitamin Kl oxide is not phototoxic. These insults .were 
unexpected in view of the vitamin Kl results, which show fat vitamin Kl is 
phototoxic. 

13 , I further declare that all statements made herein of my own knowledge are trae and 
that, all statements made on information and belief are believed to be trae* and further, 
tharftese statements are made with the knowledge that willih I felse stafemenfe and 
the iiice are punishable by fine or imprisonment, or both, nnder Seetion 1001 of Title 
18 of the United States Code, and that such willfcl and false statements may 
jeopardize the validity ofthp application or any patent issuing thereon. 

..<^~-^ Dated: . 

Alifed Marchal, .Ph.D. 
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^Exhibits 



Exhibit I : "Opinion on Vitamin KJ (Phytonadione)" Sctwuyk Cotmniuw 
Cotmmm Products (SSCP), 24 June 2008 

Exhibit 2: Progrcs en Dermato-AIJergologie, Grenoble 2005 

Exhibit 3: Translation of tlie decision from AFSSAPS dated March 8, 2006 

Exhibit 4: Decision: from AFSSAPS dated March 8, 2006 



Exhibit 6: Boue-Qrabot et al... "In Vitro Aasesment ofPhototoxic Potential Usina 
HnmaM Reeoiish-ijcted Epidemii8"^^/^£^S'; August 26, 2003 r 



Exhibit 5: 
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